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Euh] EffEl Etr] 5i[h3 [sifHl Efra] tsuEl [sRhI tsifHi tsuEl (sjiHl Isifal IsifHi 




± - ^mj^m ' ( t^/^x) 

BONDING STRUCTURE WITH COMPLIANT BUMPS 

t ^ A : 1 A) 

INDUSTRIAL TECHNOLOGY RESEARCH INSTITUTE 
^ii^^/WENG, CHENG-I 
m^^^^^^m-s^ya^Si 195 St/ 

No. 195. SEC. 4, CHUNG HSING RD., CHUTUNG HSINCHU, TAIWAN. R.O.C. 

tllR.g|/R.O.C. 
- : 4 A) 

it ^ :( tX/^X) 

1. ffe-frB^/ CHANG, SHYH-MING 

2. ^7t^/ HUANG, YUAN-CHANG 

3. )^X.tVCHEN, WEN-CHIH 

4. ;j#^^;fe/YANG,SHENG-SHU 

4F.-2, No.63, Lyushuei Rd., Hsinchu City 300, Taiwan (R.O.C.) 
2. ■&ib#;fe^^-^.'^fi-5S-3.Bt38^3F/ 
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3F., No.38, Sec. 3, Dusing Rd., Banciao City, Taipei County 220, 
Taiwan (R.O.C.) 

3. #^>Hr#^^lsPM.*a.# 5 Hp 613 W 

No.613, Neighborhood 5, Fongkeng Village, Sinfong Township, 
Hsinchu County 304, Taiwan (R.O.C.) 

4. l/r>iirl5-3bAl^84^ 17 W 

No. 17, Lane 84, Beida Rd., Hsinchu City 300, Taiwan (R.O.C.) 

1. t#^^/R.O.C. 

2. tllR.S/R.O.C. 

3. tll^®/R.O.C. 

4. tll^®/R.O.C. 



1. 
2. 

3. 
4. 
5. 

L 
2. 



mm.^^^^^>ni^^^'^^a^^^MMmm.^'' 
am.^^j]m^^^^^s^^'^^n^%m.'^ » m^^^/j^.^^ 

^^^v^ ^^^^a^^^-^o^.n.M-^n^^i^,^^-^ ' 

The invention provides a bonding structure with compliant bumps, 
also includes a stopper structure and a protection layer. Compliant 
bumps comprise at least one polymer bump, a metal layer and a surface 
conductive layer. Both the stopper structure and protection layer are 
formed with polymer bumps and metal layer. Compliant bumps provide 
bonding pad and conduction channel. Stoppers are used to prevent 
compliant bumps from crushing for overpressure at bonding process. 
The protection layer provides functions of grounding and shielding. The * 
stoppers can be outside or connected with the compliant bumps. The 
protection layer is lower than the stopper structure and compliant 
bumps. It can be separated or connected with stoppers. 



- ^^^^ 

101 102 ^->t3^ti>t 

103 %m 105 

108 ^JZ.^^ 206 |^l|.l:#>^^ 

309 ^^>t 510 4^^^^!,^ 

511 ^MM 512 

513 ^>ta^ 



^^m%m^ — (compliant bump) ¥j ^ 

^^^'^A^^^ (stopper)ll -tS^ ^ >f (protection layer) 
^ .^^^^tf » -^MM^-ko^fl'^S^ (Integrated Circuit > 

ic)^^m ^^^^^ » 

# M. -L ' i» ft € 5^ ffl + ^ |g H m it ^Kj " M 

^ . ^>J ffl ^ m^^^ (bonding pads) ' ^ ^ M 

irt:iP^# -r 'Ml ^(low-profile) &(j B^B*fi. ^ f ' - ^ A ^ a 
^ ^ ,ffc (solder bump) mm^^'^^tA^^^^^A^ 

(flip chip) ^ ^1 ^ ^ ^ ^ (tape-automated bonding)^ ^ 
*t ^ (ball-grid array » BGA) ^ ^ ^ it m " 

^«#^^^6il^'^M;^^-&'J®7iTt^@o-|^-^;fe lOlJi 

105' 105 a 

m^i^^^ - ^ ^^n.m^m,mm ^ ^ - ^^^M 102 ' 



ffl o — ^ ^ ;^ i|. f: ^ (conductive particle) 1 07 ^ ^ 
^ ^ % ^ ^ m (Anisotropic Conductive Film' ACF)106 
^ - 101 ^ ^ ^ ^ j:^ 108^ fal 'ii^'J 

lOS o 105^^>i£b^ 

104 > ^ ^ *L ^ 107 II ^ — 108 Ji 6fj ;m 103 M'J 

1 04 6fi Tall^ 1^ IS- 'J- ♦ a >^ ;&o ^ ^ ;&a &f| -t- 5iL 

^^^^ 107.t^>7fL^6<lJ^^'ffij'&#^ifl|P6fji^>fg|^^ 

# m (Non-Conductive Film' NCF):^ # >^ ^ #o ^ >^ 
6fj ® ,^ ;^ ^ * @ «• Mm - ^ ^ ^"^m.^ 
lOlX^^H&^^H^^Mih^ 104 Jl ' ifij 4¥ ^"t^ 4^ ^ 

^ » itb ^ -f^ ffl # ^ t m 206 6fj # M ' # 

mmijvmMi>a^m^^^0^t.^^m 206 ^ m ^ - 

lOlll^— lOS^^^-ML'^^^^m^^ 

mm^ M ^ 104. 107' 

^ la ^f- i$ «• 

me^^^'^iiL^^Mm - 5,578,527 ^ 



5,707,902 ^ T - ^'^^un^a^-m^ a 

3 10 6^j*S^l.->t^'t/t 309 ° ,tb-^'^^^^'7l^'f^ffi# 
206 ^ija%^ija^m^^m^-^^ 101 
108 ^-^.jfc-^ o 105^ 309 

103 ^€itit » 

410>fit;^^>i^>^|fe. 105jL'*^®4?!La.-^^l; 
>t 309 » ' 

a ^ ^ ^ 0.1%^ 99% » ffiji^^^a^^^ 
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a^^^^ ' ^ - m ^ - m ^ ^ & - ^ ^ M 

^^^^^^-^^^^^ 0.1% J. 99% « 

^ ^ ^ ^ ^ - ^ m 0.1% J. 99% o 

^^m^^^^A^ma!^ » -kp m ^ - ^ " ^ ^ ^ 
-g- >^ a -fb ' ^ a ji # ;r ^ ^ ^ ^ - 



4^ 8^ -^r >!i ffl ^ It ^ 31- ^ 'Bi^ >{ ^ ^B^n^^ & 

4^-^^ 105ii#.a:-^^-'e^^>t 102' jfc^Jl^^ 
|fc.lO5f^>^|^-^;fe60^€iait-'te:;^^— f^m>t 102 
-L>5r6ij^>i;t Sll^-^Ti^^^t&^^l^-^^^t 102 
^^>i^^^ 105-^^£,^ 510 6^ # t >^ ^ 5i Si 
(Polyimide) » ^#^>i>t 511^^j^^^512«' 3${:S^JK 

^4^-^^ 105Ji>5r^^€ffl &«l4ir-;^-^£i,^ 513^* 
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M 511 - a ^ SlOH^^yf 309 /sff laic » A. ^ 

%M 309 ^ i^^^ a ^ 5 13 60^Ji>t oifcf^^J 

5 1 3 ^ ^ -fa -fi ;^ ^a-i 6fj ^ J4 512° # ^ -f ^ ^ 206 >flL 
101^«{l^>^^— 108 4::F3l.^.Jffl;&a#, 

^'^i^h^3t^m^^^^A^^^^'-&^ 101 

105-^>i>t 511 - ^ 309 ^ '^J^ 103 m ^^t.m. 

it o 

A ♦ ^^^^^^^m^^M^m, 612A» 

4>t 511 a ^ 610Am.^i?. - 

6*J^^t!iJ4613A' A*^>i>f 511^^^^aJ^610B^ 
^^>t 309 ;5>f.iH.^o^-^6«>aJ^^;^*«.^>!t^*f'^ 

IN- it ' ^^^^^^^^>k^^a^in^^mm > -^-^m 
j^^^ ' "»r^ffl*»®5^ B— ^ a a 

^6<;.«#;^o^j^ 61 2B *i^4>t 511^#^^ibJ^ 61 OC 
m^^ic. ' a 61 3B *^>i>^ 511- ^fe^^iS'JtU 

i^kij^m a ^ 610D|as|.^;| 309 /5>f3^ic ° 

a ^ ' jtti«^®caa^^6oai^m^^^fe 108 

6<j^;fe 103 Si^^^^^h ' Silb'#'^mi^6<JT 



II 



■ko mM ^--^ » 61 2c *^j|>f 511 a ^ 

610E^M^ ' ^>^£bJ^613C*^>i>t 511^ 

ibJ^ 610F ^^^>t 309 ^^^i?. - m :^ D m m i&L m :^ 
c ' is.^ a m ' Tii^^^-'O^j^^^ 

fi^iJ^-^ - 61 2D A^>i>f 511 ^m^fe-^^ai^ 61 OG 

m ' ^-^liJ^ 61 3D ^ ^ 511- ^-laia^fe^^a 

610H ^ ^ >f 309 ^ ila ^ - 

®-b At8.^>*^#^4L|^j:.>e^. 715#|jtJ^ 712^ 

P^l^iLS^iTFt^® « ^ 715 >j5t;^iLmi^aJ^ 

712 a^ 713 6fjl5]Bf»if.Jffi-^;jfeii|[.J^^/Sfr^^ 
• ^ ^ ±M ^ 511 ^;$^^>t 714^.^^ »^^^>t 

714 ^iSLUn-^M M 511^_L:«r ♦ ^ ^ a ^ 710 6fj#t^ 

m'^^iii^uma^iion^MM sii m ^ ^ ^ ^ 
^^^n.^ 715 ^ ^ m ' a ^ 713 m iSL^r ^ - ^ 

- ^ ^^.n.^ 7l5^i^m^^.n.^-^^ 101 

B ^ ^^.n,^ 7i5M^^7i2^^^miFt^m » 

*tl^^#. m>t 7156^^^$>^^>^g.^^^J^712^;ji.>g'aJ^ 

713 » 
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^^A^^m^^^Mih^m^a^ 810' AM,& ^ - 
^ ^ 511 105 ^^^^aj^ 

813#^^>i>t 511- 810#ai|.^^ 309 ^.^ic. " 

^^812#^£b^810#a^4^ 511^M^''^lt;^f^^'^iI 

^-^jiij^ 813 ^^m'^a^^tm^^-M^'^M 

309 M 511 ;SL^M 105 1^ ^ ^ % m,^ = 

912A * a 910A >t 511 m ^ ^nm^ 

a )^ 913A - ^^:^^^^lOlJ^ 913A t 

309 % ^ ^ ^ ^ ^ m ^ ^ M d> ^ " m :^ 

^4>t 511 ^^mA:^§^m^^!^Mdi^^^a}^ 
910B^.^^ " a )^ 913B % ^ ^ M M 511- a 

910B^^^>t 309 ^,^;^ - ^ ^ ^ ^ a ^ ^ fi\ ^ 
^ m >t 309 R ^ ^ - ^ ¥j ^ ^ M d, ^ ^ ^ ^ ^ 

f^^^m^^i^Mdi^^^^"^^ 309 ^^it:^6flog 

^ a ^ 913C ^ ^ M ^ 511 - i[!ii^910C|a5jf^>t 3 09 

^ • a ^ 910C 6?j*®:^:fr^>l@+^HfciS'jai^#;B|: ' 
^S,^^J:.^^%M 309 # K a a. - ^ 6^1 ^ J^;i^i§'J tU 
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'JWb ' '11^ -r *i l& ;^ o m a ♦ 4^ * # ^'J Oi 

-sj- ^ ^ 0, ,^ 6<j ^ K^: m ^'J ih ^ it # 

^ ^ m.'^i^^ ^ n m a ^ lois ^^it e9 ^ g. 

1016 o ^ ^ m. 1003 I'J 

6<; 0.1 %5. 99% o 

A-%^^^;^>^£bife 1013 ^^l^-itt^^l^J:. 
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- ^ a: ^4 >t 309 K ^ ^ m ^ #J lb 1115 - 4- * ® ♦ 

3- ^ II 15 6fi^h #J it >^ :t ^ ^ ^ € >t 3 09 o 

m-\--B^^^^^a^ 1013 ^ ^ xn. 
7r^t^m'>^^i^^^&^ 1113B A ^ ^ f'l ^ n ^ n ^ m 

1115' -k^^ ^ 1112 iSL^^^ a ^ 1113B6fji^ 
^^^i^ » ^€^4>t 309 ^ a H ^S'J il^ 1115 6fj 
♦ -la^l^&a^^ti^ 11126ij^® » 

S+-C.^^9^;^>^aJ^10136fi|^=.^;5fe^J4L_L^|, 
TFt^p-ifc^^t^^-^iIiJ^ 1113C:Br*^?'J^#-§-^lt# 
?'j6t>IiI^^jS'Jib lllS'-gii^^J^ 1112'fit:^;ji.'g'aj^ 1113C 
S^Jf^^P^^i^ - 309 ^a.lll^^iS'JtU 1115 6^ 

1^^^® ' iS.SSL^^^-k1^^^ 1112 6(1;^® - -k^ J^m^ 

^^^^ a ^tf ' -km^ ^ 1112 m n th 'SL^ m ^ 

>7ll # 6<J di « 

- D ^ a ^ 1013 6<;|^E9^;$fe>^j4:.jL 

llTFt^^-itb^^^^^fiTi^ 1113D*:frE9?.J^;ftj!5tlt 
#?'j6*||iI^^5S>ja4 1115' -RiJ^^J^. 1112 ^fc::^ >^ i!, ^ 
111 3D §tl*3^^-i^ » >j5La#-R:^^^i^ 1112 tSitt^L- 
J^6*llil5^j&jaj 1115 Ji ' ^^^M ^ 309 JP^ & ^ - 

4- 6^^®-^>i>t 309 >^:taa:-i:^#^ 11126<l^®o 



IS 



^ ' a ^ it ^ ' # >^ ^I'J ^ 4^ ^ ^ ;5fe -f?.] iTij ' 
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® — A s. B m t^m n ^^it m 4¥ ^ % ^ ^ m ^ ^ 

M - m ^ ^ ^ir^ m ; 

# ^ ^ ^ ^ ^if^ m ; 

m ^ AS. B m n ^ ^ m €j 

^ M & ^yf^ m ; 
M - M ^ ^ ^if^ m ; 

A^ D 1^ ^tf ^ ^^^^ a ^ 

6^1 S >^ t> a ; 

a-t A^ Bt%.B^^j^^l5j^tt^l^^^^>t6^^J®# 
^ * a ; 

m ^-^^^B ^ ^^SL^ a ¥i M ih ^ ^ 

m ; 

@yL A J. c 1^ m A ^ ^ m M xh ^tf ^ ^ ^ a ^ ^ ^ 
^^7T^ m ; • 

AS. Dt«.B^^;t^I5]^jaj^^J^^tt#?'J^;^ 
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101 ^-^^ 


102 ^-^.n.^ 


103 -^m. 


104 ^4 aj^ 


105 ^M^^^ 


106 ^^Jri^'t^^t^-^M 


107 ^^^^ 


108 


206 #if ^^-^m 




309 ^^>t 


310 J^^^^^^aJ^ 


410 llI;t£^£!7J^ 




sio^^aj^ 


511^>i>t 


512 


513 ^>^&m. 


610A 


610B^^^iI,i^ 


610C#^^ibJ^ 


610D5S'JtbH^l6f|;^^^i&J^ 


610E;^^^£!7J^ 


610F#^£bJ^ 


610G 


610H m^i^&^ 


612A~D 


613A~D ^^a^ 


710 m^&i^ 


712 


713 ^fl-^ai^ 


714 ^^^^ 


715 ^J=.^.^^ 




810 


812 






910A~C &^ 


912A~C 


913 A~C 
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1003 ^^^$^^^.n.^^^i*p^^ lou^m^^ai^ 

1016 

1112 -k^^^ 1113A~D ^^^^a^ 

1115 
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1. - m^^a.ik^^^^m ' 
- n - ' ^^^A^m ' 

1^ - € it ffl ' 

^ € ia it ' ^ 

^ # i^ ^ t ^ a ^ ; 

- 1^ ^ ' ^.^ ^--^m ^^'^ - 

^ Jl & ^ :t : 
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>t ' ^^^^^^it^i^m^^^^&^^ 0.1% s. 

99% » 

^ ^ m t & :h " 

6. iotif*^']^®^ 5 mm ^^^^^^^^^ ^ ^ n 
la - mM m - - m.mm ' ^xz^m 

8. -kp^n^miiim^i m m ^^^^ ^ t n^s. :}^^ 
- a ^ ^m ^ - 



10. ^ ^ M-M^m% 9i^^iiL^^^^m ' *ttt 

s.ii^-'-^ik^m'^^^^^^Tt^^m^ 0.1% 5. 

99% o 

11. ^ ^ n ^n^m% 1 ^^^^f^m ' ^ ^ m 

12. ^ ^ n^M^m ^ 1 ^m^^^^^m ' 

^'h ' : ,Sfe H^t ^ # ^ <^ H^t ^ - ^^-k 

13. t * #'J |£ ® ^ 1 ^ ^ ilt ' ^ t ^ 

14. *ittf#jf«J^®|^ l3:«^i4L4L^'^M;M^»*tt^ 
^ :y - m - a M xhM A 



22 



15. ^'t^^^'j^Bi^ imm^^^^^^^^^m 
J- ^j'^ - ^ ^ m^^'i^^ " 

16. ^ttf#^'ji&®^ 1 mm ^^^^^m- ♦ *tt^ 

17. :{tatt^^^'J^@l^ 1 ^/^idt^^-^,^;^ » *t1^ 

18. ^^t^^^'JI&g^ 17 ' * t 

19. t ti-^^.j^® ^ 17 mm ^^^^^m ' ^ ^ 

|^^^^>t6«I^^®ig|^t^7C#®i»6f| 0.1% 5. 
99% » 

20. *»tlf*^f'J^®^ 17:^^ii|t^^^,^;^'^tt^ 

.22. ^^n^^i^m^ 17 mm^^^^^m^ d^-^ 



25. ^^n^^i^m^ 1 ' *tt^ 

26. t tf ^'j n. g ^ im^i^^^^^m-^tt^ 

>fc ^ ^ ^ «• 

& ^ - ^ ^ € ai- ^ ^ - B^a *t - ^-^s^ M, n - 

28. t * ^'j ^ a 1^ i^^fffi^^^^^^^n^^ 

29. *»t^*^'J^ai^ 1 mm ^^^^^m ' *ti^ 
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^^m®^: m g + -D(^12K) 
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ffl— B 




fflSB 




m-\ — 



11138 



o o o o 
o o o o o 




^309 



I+-B 



1113C 



o o o o 
o o o o 
o o o o o 




^1115 



^309 



^1112 



I+^C 



1U3D 



o o o o 
o o o o 
o o o o o 
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^1115 



309 



H D 



